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OPTICAL CROSS -CONNECTOR, OPTICAL NETWORK UNIT AND CONNECTION STATE MONITOR METHOD 
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InventoKs): ASAHI KOJ1 

Application No. 1 1 169226 JP11 169226 JP, Filed 1 999061 6,A1 Published 20001 226Published 20001226 

Abstract: PROBLEM TO BE SOLVED: To provide an optical cross connector that can monitor the path of an optical signal 
set in the connector without affecting a service signal. 

SOLUTION: Service signals received at optical signal input terminals 1-1 to 1-n are given to an n7n optical switch 2 via 
photocouplers 6-1 to 6-n. In the n7n optical switch 2, n-sets of input ports and n-sets of output ports are optionally and 
selectively connected usually on the basis of a control signal from an optical path control means 4. A photocoupler 9-2 
branches part of the service signal and the branched signal is given to an optical reflection means 10-2. The optical 
reflection means 10-2 changes the reflectance of the received optical signal in response to a signal from a monitor signal 
generating means 11-2. Thus, the optical signal returning again to the photocoupler 9-2 receives intensity modulation at a 
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frequency f2 and the resulting signal is given to a photo diode 7-1 via the n7n optical switch 2 and the photocoupler 6-1. 
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****** hmizimtz. 

#fi#A*S£F- 1 - 1 - 1 - n IcAt) <* 

■Cttii» % 5!MK*(IW*l84 3&>6©*Bffllfi#«:a^* % 
n{!(2A;fttf--h<h, nffl®W##- h<fc£ffi§t*c. 38 

-»«M*3ft. 0-2fCA:fc<*ttS. Tfe 

r»*s i o iea«#A£¥s 1 1 - 2*>e 

nXnTfcX^^, 6 - 1 ^Ut V * h # 




ISpm 1 ] 'J>te < i t 1 ocDA#S^i4>& < £ t 

mrfa#*n*3** h^gte, 

iftia^tt < i t l o<DA^^c«^$ft/c^ft < i t 

l o<DA#tf- h i . jiW2d>& < i 1 1 ooffi^jfi^cc 

«sti*#*-f ?*i, 

MB^ft < & t i ooa*#- h * * 6 BtrlB^^ -f 
^ ^KHH»*«rA*r -S^tt < i 1 1 o©IHJBfe£j«# 
Si, 

«IB*tt < i t 1 o© A2> h 6 ffi^J 3 ft £> buIBSI 

«#*s«-r*d>& < i t i -3©«»*sMi#«&*« 

MlB^tc < i t 1 -3<0Ka*tfiSfa©* * W\ f$IB4> 

o-»*si*i/r(na5i>«c< i t i o<otB^^- kc{* 

^KfB$££ft/e7fc*n*:3** ^I^ot, 
OfSB*tt< it lo©fiaa**B6^®0*^», 8UiB^> 
fc< it lo©ffl*#-h©#*3fr6ffi#3ftSffi;tofe 
«KcSSRI«:«L/rtWBd><c< it 1 ocDfcfctf}* 

MIB3ISE1>#BH£. 

^gggi, 

HSA*-r&*KW«i*«iLri^Ci*»«i-r& 
Bnxn^^ hKK. 

IKB**IWH*W 1 ©AHtfrtfrFfr&A** 
ft. »l©Affl^^6A*9nfe*^»2©AttJ» 

1 <D A tH^tt^ 6 tB^; 5 ft - * al/-^ 
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i, 

IWBW2 ©AW*^a0W3 ©Affl*«*«CA*aV 

flnBUkx^ft < i t i ^©#<M«*oc#W"r 

10 #i&SSi£tfix., 

mriB^^ < i t i -3©«a*s«#R©*^ 

l)Wa#ttiffi**<D 1 o#A# S ft* ffl***«IHiJ>«: < 
i 1 1 OCDHtfJ*- h <D-K«j£TS nJ£*i^B*ffl 

«^a»«*B©««B(DB*iaiSCft3&sS^K:»«:-sc i 

[»J»H8 ] 1 X^«»*3S2 <Dl»rft*XD»# 

20 it«*«:*JSr*E«ffl*»i, 

«nsji[«**4>tt< i 1 1 oo^Macwfeteftw-r** 

»«Bi*«iL, 

m&i>& < i 1 1 o©«a**fl»«©** 

it 1 o<DHJ;frtf- h©-CC^TS3*«SHB£«*.. 

«ateRif3B«cEPMSfts*s3«#©ii*rast{b^s:i»cca 

[»3J8B9 3 1 Xtt»*3S2 ©l>rft*>©»# 

30 !ifflB**PX:a** hR8«* $e>cc, 
Tfe^i, 

wnasnsKa**^^ < i 1 1 ^^^mss**^ 

«iM>tt < i t i o©sa«*&«^a©ft ^ 
«ria»tt*gsKtft*o i o3&j a* $ ft . ffia**ffirae4> 
& < i t i ootftf?*- h©— «c«»r**y- h^-Y 

9* 1 

40 nX4bPEl>fcM& S c i ^#S5[ it5*^axa^^ 

t»*3H 1 0 ] 1 Xtt»#JB 2 4H>rft4>4>M 

3fcWcfEtt*ftfc**PXP** ^gt*ot, 
WE^tt < i t 1 o©«JUfc£«*R©S ^ tt % BFf^co 

ibft < i 1 1 ootti^;^- h(cAttT^StRSX««rB 

r**Ci*4#«ir-53fc^PX3*^ hiSB. 
50 [8B«31 1 1 1 «*3B 1 Xtt«*S 2 (O^Ttifrom 
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[»3»B 1 2 ] M ?m 1 7*M»*H 1 1 

it #JBfcsa*g ^ n/c^fe * p * ^ * * b she? $> -? r . 

[«*S 1 4 ] M#| 1 TbMff 1 3 <Di,*?tlfr<D 

cgfwts i 5 ] n&m i nmrnnoM i 3 ©^maxa 
[»3rs i 6 ) n«39 1 Tbmmm i 5 ©^rn*© 

< it) i ^^Mi^n^ciMits 

1 6<Dl>rti*>©»*31ccgB«SJhfc*^P^a*^ h 

irie*^p^=i^^ h^nom^^- h®&*<c£i>tc 
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BrJlE:)fe*P*:a*2 h^gOA**- h©*^3&>6ffl* 

$ ti 5 HiriBiai^^sft r tmmxstm xa t , 
BKtw6s«xa?s« o^«rsBKa*«cmes ti/citr 

fB«#£#JIH0T, #MMEW?***5**«Kr 
*WWxa i £^?l > £ C £ ± r * &RtttB£ 

io 

■WEWrxar, setc, mriBH^o^-'7-^#M"r 
m^m2 o ) n?m 1 8gBtto»ttKMo»^£r 
wriBiaa*&sxa». 

re <t«c j:os«rgB»«36*ai*r^ft8isxa*^ri* 

C gft&Ef 2 1 ] 3»$gf 1 8 1 Btt©««ttfl8KR*ffi-C 

20 

8jfc!a»#£jsxatt, 

si^c^^^ft^T^ng^n/c^d-^^^r^^x 

[0 00 1] 

susswrScfciHir*. 

[0 0 0 2] 

t/^^-Att, A^$ns*m-^CD«#^<b«teKl^ic 

*&air-sci^T#*. */c, *^n^3*^hcc« 

(WDM) R«*»Ar*Ci «:<!:»). 56 

/c. CO,**CR|Urtt, Wittf* Chunqpenq FanCCi: 

"Examininq an integrated solution to optical 
transport networking.", Wavelength Division Multip 
lexing.'CThe first ever European meeting place for 
WDM Systems, Network, Marketing & Engineering Prof 
essionals), November 1997, London, pp.l8-23&Cgf L 
IK 

50 [0 00 3] ffi&*>6. #*P*3** MCteWajfeli 
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*&£^D:#£#t^$ftT*fc (2) , (3) . 

ay h h - >{f#^r^C^c^^limffiCD-^" , m 
3*&$B (Technical Report of IEICE.), 0SC96-66, Nove 
mber 1996, pp.45-52 % Satoru Okamoto^CCj: £ "I 
nter-Network interface for photonic transport netw 
orks and SDH transport network.", CLOBECOM'97, pap 
erS24.1, Phoenix, Arizona, November 1997, pp. 850-8 
55ti>^tc^^C( l cm^<htlX^^ 0 10 
[0 004] 0 2 0 (C^ 1 ©8t*gffi(C J: S*^ 3 
r««©W£**T. B2 0©#*PX3**HaB 
\t % #«-ffA#»?7 0 1 -1-7 0 1 -n, n x n | 
X>f-;f7 02 l *m#ttJ*^7 0 3- 1-703- 

n . immmw^m 704, «hbhk¥JR7 os,^ 

7-l-707-n 4 ■HWi**B*«7 08-l-7 

0 8-n, Kaft-SfMiaB7 0 9 - 1-7 0 9 -n, 
»C«H»«-Wftft*R7 10-1-710 -nft^mm 

SftTl>£. 20 
[0 00 5 ]i20 iC^X, ^{f-^A^S^7 0 1 - 

1-701 -nt,cAt>2intcytmmz. *ti?timm 

^mmm$57 0 9- 1-7 0 9 -n^ltn x 
^;f7 0 2^$nS. nx n ^^^7 02t 

tc % atRWccJgau xt>#- rOc&te$*rci>£#fi 

^Hi^T€>o nXn^X>f * *7 0 2*>6<Dn:£<£>Hi 
^ff-Sftt, 0 6 - 1-7 0 

W*i«t«Hffll?70 3- 1-7 0 3-nCCW^$ 30 

-r&sfofc, A^7 0 1 - 1-7 0 1-ntCA 
^Sn/c^ft-^«, n xn^-f ?*7 0 2tCtel>TlI 
BS8£-*-*C<fcK:J:0, BAW70 3- 1-7 03- 

Kao«Pf*«:. H2 4«r#jraLT»Wr-S. 02 4W\ 
B2 0<D#*n*:a** r-ftfiCcfc^T* A^7 0 

1 - lfcA^Sft/c^-fc^ff-^ nxn^-f^ 
7 o 2KJ:^tHiASKF7 o 3 - 2 fctttfrr*«fc StftS 
3ftri»stB^©BW3Br*3. 02occfci^r, if- 40 
tr* A#|*IMA4ttHaB7 0 9- 1 «crK»fi# f . 

1 xmimmz b 2 3 oc^-r <£ 5 taauam 1 1 # 
[0007] mm^mm.mn<Dm*mz 2 tc^-r« b 

2 2 0Catt4fiB(slKtt. 3fcfi»A*«*8 0 1. % 

s:b@8 0 2 % jhi*h«j»t 8 0 3 , «ae^Art*s 

^8 0 4, *A#A*JS^8 1 1 , %-BSUEft^R8 
12, *«-jHKft*R8 1 3, 5«S-»ia»iW-8 1 

4, mft-EfAAMH^ 1 5*6««d*iri>S. 
[0 00 8 ] 022 (a) ttA*3*i/c#f&^«:*f I, 50 
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-C£>£„ £/c02 2 (b) l*A^2tt/c;&ff^£-Bm 

$>e>&c &>mm i>tcv - hr x« star £ fe 

<DXb*>. 12 2 (a), ( b ) <DM^<b fe*S^<b LX 

[0009] ■M«^©M8tt:fctf-tf ^ 

<JM*nXn#;W **7 0 2*jIiflU **^77 0 6 
-2r-e©-ffl*»«Sti % 7*h^t-F7 0 7 - 

2ccA^$n^>. «a«#ma*«7 08-2'Ctt, 7 

* h #4 *- F 707-2 f 1 

ajB«#£»iffi L/, *eBEa^® 7 0 5 tcamr*. 
*sbk«#« 7 0 5 rw\ ^ti«m#i urt^ai $ n 
3fc«#oH«»ii/^^e». *i«K:*«#3Maaiur 

C>*8B&a**BI>U *HB«»*R7 0 4J:0B 
[0 0 10] »lC!)fi£*fttl5«:J:-5>*^ci^3*^ h2§ 

[0011] c*tfc»U *-e^«#«:«i*-»iLr 
^*a<fc Or«B2 40<fc^tt*JSR3W!i*S 
tltli/c. B2 4<D3fc*n*=i** r*lfitt> T^ft-^A 
^90 1- 1-9 0 1 -11, nXn*^^f90 
2 , *«#ffl*i*^9 03-1-903-n, 3M£BM 
8P*«9 0 4, #KBia&^® 9 0 5 % 9 0 6 

- 1 -9 0 6-n, 7th^t-K907-l-90 
7-n v «#«HJ^«90 8 - l-9 0 8 -n v 
7909- 1-90 9-n, 7*h^*-F910- 
1-9 1 0-n, S-«tttt¥fit9 1 1 - 1-9 1 1 - n 

[0 0 1 2 ] B2 4«cfclir % nxn*^-{^902 

©Affi^cc^-^ft-^o—w^^ttbrKa-r^^a 

B4>B8l£f?9 ^t*o/c„ 
[0013] 

[0014] se3RatB<o±ia©wiB*«i»b 
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[0015] 

tc, #*W©3fc*a*:a** h*Htt. ^<ifclo 

fi^oxa*^ hg^ot, WIEl>4<i*l 
o©A#^K»*S*ifcd>& < 1 1> 1 ocDA^J*- h 
IW2^tt < £ & 1 < 

«^8£*«*ri>*. 

CO 0 1 6 ] *WB#*4 ??<D&m^*MiSP 

[0 0 17]*/c. mZPft < t i> 1 ooEtWfeSfiS* 
S©#*tt. ^ie^<<t^>lo<DtB^^--h(D^^75> 

*R©K«*»©«MUE<l*SC>«:»«c & J: 5 ec«iiSt,r 

[ 0 0 1 8 3 g/c. H«riE4>^< i «> 1 oOfitWfeflfeSE^ 
ia©£*tt> Wga*tt<iil ocDW^d<- h 

T^7feJS^i^mrc^T^J:c^ 
[0 02 0] **l>tt k iOT2*«W3Mfttt. «rgeffl** 

M^o>-aj^i©Atti*^^6A^sn, iskpa 
hj*mhp*» 6 a^ $ txtcfttm 2 (Dxmtjm^hmt} 

Sft. »3©AU*i8^6A*3tiyt*3&s»lC[)Aai 
AHl*ffl^&^»3 ©AHJ*«^CCA*RCXUi**««tt 
[0 0 2 1 ] mTlB^nxn** h$Satfv IE 

TfeO 1 o#A*3*i. ffi***«rS2d>* < £ & 1 •ocPfcH 

*#-h©-*c«»r&BBC36j(wa*«A, bouse* 

r^>J:Uo 

[0 02 2] £>£l>tt, mitftzu*^*? v%imz. 
4>& < i «> i o©»iRaiS*{c»ar **»«s<b^« 
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8 

SJ:9«:««urtJ:i». 

[0 0 2 3 ] mnftfaxzi** hSSatt. 

<t*«Si»cca3te-5J:^(c1«fiSor*>J:(ri. 
[0024] 5 6tC, «r8M>& < i 4> 1 o©Ka*S« 

JSSft»*WTSiEK«*^r*^rt><fct*. 
[0 02 5]*5W MTB^ft < <t 1 o©Ktft#£ 
J5S#B©**W\ »f5E©SC8RHl#«cSieorSES53ti/cSC 
20 UStl%&£j«U »B*«c< i^b 1 ooffl*^- h«: 

-5>fi#r*orfeJ:c^ 

[0026] «ria*^ox=i*^ hKitttt, 3 mr 
«itrtir*>cfcc». 

[0027] ccr, mufflmmjL^mt. mu&jj 

30 [0 02 8 ]tflE*X-f??tt 1 »;^^A^^^^-h 
[0 02 9 ] KSa#*P*:a** S6tc, N 

^Wicc^asor. «nad>«c< i4> iooa*?j«- hccm 

WS*«t<ifelO0^aSi 1 «Ed>tt<ifcl 
■^(DtH*Ji<-h^6ffl*StiS***ifiLr, SJiSiJ>tt 
< <b 1 o^ffl^^cc^ite-rs^jr < i ^> 1 o<d#£ 
ttB^«fllitr^r«>j:^. 

40 [0 03 0] **W03fc* » h 9-^^, 

i?m>icmm2titcm®L<Dy£s- K«sa©wr5e«#* 

*^-F*6WD»*tt. ±iB©*^o^3*^h*a^ 
«itrt»*. 

[0 0 3 1 ] g/c. #«MO»»««fflft*ffitt. 

fisa^»r*or. «rgB*^PX3^^ niacDUi*^ 
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[0 03 2] cct\ ^ria^xiitcfetir, ^^c, 

[0 034] *Sl>tt, WgfflE«5e*e£I3gW, Et»«C 
[0 0 3 5 ] ±^Ufc<fc5«C, *«B««ej'P^3*^ 

©K«*tf ^Ci J&SpJttCC & -> ? t» & . 
[0 03 6] 

mmRv*omfE*m 1 t^im i 9 *flsi>TBWj-r* 0 

[0 03 7 ] [*1©IB*«] H 1 CC*«M<DJS 1 OH 

#*dx=i** HSBtt. *B -siAaaiW- 1 - 1 - 1 - 
n, nx n ^-/^2, ^1-^^^3-1-3- 

-1-6 -n. 7* h#-f*-F7- 1-7-n, Htft 
»^«UH*«8-l-^8-n, ^7 7 9 - 1-9 - 
n, jtSW^aiO-l-lO-n, W&m*Hi£&BL 
11-1-11 -n*>6*«Sn«, 30 
[0 03 8 3 01 fcfcOT . A;W8T- 1-1-1 

-nccA^$n/c*ft#w, -tn-en**^6 - 1 — 

6-n^ltnx n ^>f^2K:A*$n5. nx 
n TfeX ^ * * 2 rttiR, *BB*(I»*S 4^6 CEMMW 

£<Dn#©H«7«#«\ Icft-f^Q- l-9-n£/M, 

r«eti-en*«#iH**F-3 -i^3-n*ca«7 3ft 

A*8? 1 - 1 ^ 1 - n ^OT A* S 40 
tifc3fe«#«, nXn*^^?r^2«C*5t>rHflESti/c 
«Bec<fc0, HfcWHF-3- 1 -3 -n RflOHl 

[0 03 9 ] #Ct, *J8SSWCC*jW**eBia»©Sftff 
*. H8*««UTIBWr*. BI8ttiai<OSt»««C*5 

c>r, xMfcf- 1 - i ccA^^n/c^-br^ft^, n 

Xn5fcX -f ? * 21CJ: -?r"ffl*«-?3 - 2 CcU*-T* <fc 

5i!Be*nrt»*»*o»i!iiiar**. 

[0 04 0 ] 08CC*Jl^r, H , -^fi#|J**^ , 7 9 

- 2 »*#«$n % 10-2 cca* so 
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1 -2^6<0fi# (H84)JitejNliHRf 2<D{t-Sf> {CIS 

D-cA»*L/toe«*oa«**»i:3-tt*. cncc<to 
ncx^* 779-2 ^mzytm^iz, mmk 1 2 r&g 

aWSti^CiittO. K!WI«#<bOr % nxn*^ 
-f **2. »^6-l t^Ut7* h#-f*-F7 

-iKA*<*n* 0 isa«wa*«8-itrw. 7* 

h#-f*-F7-l 03MH» e> Ji&& f 2 oltflUi fll 

[0 0 4 1 3 fiaJ»9Bt/feiM¥«:J:0* 36* a** 
[0042] fcfc, *H*fi«K:*5l»r , trxflHW 

#&© : f*%iB^*fc«>, mm\m<ommkf 2» % 

[0 043] */c, $»i|7W^nX n#;W » 
^2tt, LiNb03(>jf^At-{^-h)^SI 
> xmm&j&v 2 A*J 2 aj*>^<D*JI 

[0044] 09«L i Nb03S«±CC«^Stl/c4 
x4*^-f **<D«r*S. H9<D7tX^ y^-tt, 2x 

2©^^»^*^*»«Bcc<fco»ttsn't:c.^. A 

*4#- hCcAASn/c*«#«r % §2x2^^7?f 

tc. C03fevhOXX^^«, 2X2X-f^^ 
[0 04 5 ] &tc. mi 0<£8X83fc;W ? ^CDMSM 

[0 04 6 ] #siifi«-cflefflr *3ts»*ia©»fiS««: 
■ 1 2tc^-r. *7 7 ^^<fcuwt/t*^tt, ^ ^ 

[0 04 7 ] [ff 2 0HJ6W] 19 2 tC*^B^0^ 2 

tewa«^px3^^ h*s{gcD»ja*^-r. i2© 
*^p^3^nm, %m^KM^T 1 o 1 - i - 
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1 0 1 - n, nxn^^^l 0 2, 

103-1-103 - n, jmmm^m 104, ytm 

RBtt^S 10 5, 3fc#:/7 1 0 6 - 1 - 1 0 6 - n , 
7*b#-Y*-K107-l-107-n, BKft#4ft 
tH^©l 0 8- 1-1 08- n, %iirf^\ 09-1- 
109-n, #Kftf#a 110-1-110-n.M 
W^a lll-l-lll-n, ^iH«iBtt#a 1 1 
2-1-1 1 2 -n*>6«J5EStt*. 
CO 04 8) B2CC7irr#*P*=i** h^®«, HI 

h«HKSti/T, Ea«#<o**^a 

Ml iBfcr****, K««#M\ XttBBSUFRl 
0 5 *6©*#«:ttoT#fflH¥« 111-1-111 
-n&C£ VytttVv 1 09- 1-1 09-n^ft^$ 

1 0 8 - 1 - 1 0 8 - nTIJ, 3£g^fBI£ft 
fcfi#£1SPIU XHK»S l o 5teA*rr*. # 
KBSft^a 1 0 5 r ttiSttl Ufcll#<t A* 

cfc^tc, ^isswcw:, xsBBtt^ai os-csst 
[0049] *ias«r». 1 i 1 - 1 

-1 1 l-n*aa$«Ci«:J:0, K«ffitt««n 
xn^^ 7* 1 0 2©A*ffJte»9»OTl»S^ 21 
*)M0<DJ&1&£lsXk*fbtci>**.htiZ m SI 
9fc^-f <£5te, 7fclf-*c*u-* 1 2 0-1-120 

[0 05 0] [»3 0IBS«] H3CC**W©SI3<Oj| 

yt*vxa*>? b*£mt. ytm^AJj^ 2 01-1- 

201-n, nx n »^( -^202, *(8#tBA*^- 
203-1 -2 03- n, *S8SfW»*a 2 0 4 . 
BSa*S2 0 5 4 ^77206- 1-206-n, 
7* Y*fJ*- F2 0 7 - 1-2 0 7 -n, EWH-Sflfc 
m^!32 08-1-208-n, »^2 0 9 -l- 
2 0 9-n, nTK*«*g2 10-1-210-n, I 
tRA-9A£#»2 1 1 -1-2 1 1-n, 1 : nlt*7 
7212, 1 3<P6»J5S3ft*. 

[0051] ±sa»i(Oj«fc«ec <fc -5*^ox3*^ h 

Kafflfi#*&fl£r*A:«>Eaffl5feiK2 1 3*1 
fflKWTl**. AftWfctt, Kaffl3feW2 1 3*»6ffl# 
3*i*36»l :n**^2 1 2 lc<fc *r>X pJ^*M^H 
2 10-1-21 0-nfc#S3Sft£ o #pJ^«^H 
tt*ti**xBa«-9»**R2 1 1 - 1-2 1 1 -n«C 

%OMZnMQOm>temteZmmkf 1-f nCDff-^ 
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^fte, K3£Snfenx n *^^y^2 0 2*O36«ia 
£, ^-^^ff^<!:«iJWl^«:jl^U> ^^206 
-l-v206-n*ALt7* b#<t*~ F2 0 7- 1 
-2 0 7-n-C*-««R»3n, Ktlltt#4fetU#R 2 

08-1-208 -ntcramsnr*si»ias^a2 

O5 0C»fcB3*ia. *SBK»#a2 0 5r«, K8UB 
tf#iLT«Hi$n/cfi#©^SS»<bU-<;u^6, UBS 

«#R2 0 4*0IMLfc^B^jElimflFl/ri>S* 

io 

[0 05 2 ] ^CC, HI 5*J<fcCfHl 6*flMUr*j| 
nf-^^«#**A*«H L 2 0 1-1 ^6ffi*»-T-2 0 

3 - 2^ii2fiOTi»£t§^© 1 if-tr^d-^iMaffiii 

teMfimc n x n j!t* A v ? 2 0 2 F*9^iiiM*r & fc 
tf>, l£SHf#tfcHJ^R2 0 8- 1 -CttJSifttt f 2 CDff-^- 

*©«am&u^«:j:->r5e«Hw>jE*ft 

20 3Uts?t>ttl»JM0aH (MAtfBl 5*Q T2 0 1 - 
n-2 0 3 - nj«) te^l/Tfe, <fc 6 

[0 0 5 3 1 1 1 8«Ctt«B*W*)»iL*«ift«*m 
"To HI 5fCCBffltsfcJ:9«:. T2 0 1-n — 20 3 
-n j <03gB**6^D«>^{eiSBiUrjE»tcfl6< C 
<h^5ii§0T*J<o T20 1- 1— 2 03-2J Sriiifi 

T2 0 1 -n-2 0 3 -n J ©^«KBfctt9eit*. 

[0 0 5 4] *36»«K:*ji>t«, BMffl©#8K«:JM«& 
*l/Tli»£fca&, n x n ^>f 77^2 02fcH7"-fc^{i 
# £ A7J bfr < T 4>#«B©»«*ff 5 C <t So 

[0 0 5 5] [»4 0S6»«] H4CC. *«98©»4© 

40 ©jt^X3*i? h«a», 3fef^AM^-3 0 1 - 1 
-3 0 1 -n, nXnTuX-f 7^3 0 2, ytit^&t)^ 
^3 03-1-303-n, MM»S3 0 4 , % 
«BB£a*a3 0 5 , lt*75 306-1-306- 
n, V* b#V*-K3 0 7- 1-3 0 7 -n, SltSff 
§«WB*S2 0 8 -l-308 -n, ^773 09- 
1-3 0 9 -n, 5K£S9«3 1 0-1-3 1 0-n, % 
^i3^»^a3 1 1 - 1 -3 1 1 - n, 1 : nlttty' 
^3 12, mffiHIO'l 3 3&»6«ffi$n^. 
[0 05 6] 2B8JS«tt % ±IB»3<D^aS«W:*f , 

50 sea«#<D**#a*^fc<>©r*s. ^4cc*5c^ 
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?fcSfIGI3i3 10-1-31 g£flffl# 
$i3 1 3**6©*«S»Sa!SRirsciK:j:0«fe3-tt 

*o ^»wfctti*srett. mm&mzti'tcm^nz. 
u *eBBsa#«3 0 5(cA* , ra. 

«Bl«#KJ:0»tS*«El*«:*a:*«-»** SHS 10 
[0 0 5 7 ] *S8»«tC*5l>T*> % ^3CD||»Ji|5l 
? ?- 3 0 2 iCIf- Vxm^* At>Oti: < T «>#«B©fi 

CO 0 5 8 ] [il5©*SS«] EI5CC, **I9©»5<0 

©X^n^a^^HtBtt, *«fA*M^40 1-l 20 
MOl-n, nxn*x^?402, 
T-4 0 3 - 1-40 3 -n, 5fe»!B»9fflI^« 4 0 4 . * 
«BES*«4 0 5 . **^54 0 6-1-406- 
n, 7*h^t-F40 7-l-4 07 -n, KHff 
#»B^a408- 1^408-n 1 **^74 09- 

1-40 9 -n, ^F^^7f410-1-410 
-n, ^- hX-f 9*Kft*«4 11-1—411- 
n, 1 : n**^9 4 1 2, mmitMA 1 3, 
«^lfe&*a4 1 4 3^6»fiR3ti^. 

[0 05 9 ] I503t^n^3^^ hggrit ±IBCD 30 

t^o B5CC*Hr»T % fiaaffl«-#©SBtt±g2»3<3Dil 

WL4 1 4 3^60«# % Ciaaffl*W4 1 3£&^tGlbT 
|^$f-5, »^7 4 1 2*8t»*y-h^-f?^ 
4 1 0- 1-4 1 0 -nCC^K$n/cSaiffl^#«, t£ 
HBKS*®4 0 5 *60fMRKCJ: 0 , n <@©y- h x 
^*9H[>5*£ftfr—o*iIiIU «Sr*#SB<Z>SS 
a*tT^> (HI 7, 18). «BBBffi^lS4 
0 5 tt % Ktft*ff ir^cl«B«c»«i:-r h X-f 9 40 

lo/cWiijft««K:o. i»ar*»««**ffl*« 
[0060] *si*iwc*ji>t«>. msoxikM^n 

9*402 KIT— tzm^ZAX Ufc < r fc#*IB©» 
tc^s-r 6 MOB^JE*^ E 5 *«Bf r £ C i **pJte 

50 
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[0 06 1 ] [M8OSBK0I] H6«:*»M<Z)*6©j| 
«S«CCj:-53K^nX3*^ h««©«Jffi**r. 06O 

56^0x3*^ usatt. 5 o 1 -1- 

501-n, nxnfc-f 9*5 0 2, JfefS^HtaS^ 
503-1-503-n, 3feSB*«W#R5 0 4 , ftig 
Bfitt#a5 0 5 % ^7750 6- 1-5 06 -n, 
7*h^t-K5 0 7- 1^5 0 7-n, K»fa#tfc 
tti#&5 0 8- 1-5 0 8 -ru »77509-l- 
50 9-n, 1 0- 1-5 1 0-n, KtR 

ffii^fS5 11-1-51 1 -nfrfcflteSStt 

So 

[0 06 2 ] 0 6<D#*nXn*;7 J&3<DH 
ttWCCW^T. UfctO-C 

E!6w::fot,>T, g#U8fi#<o^B»^3<DlQ£W 
<bPID-C&£**, *38»«r» k nx n #X-/9*50 

#»£^s**rr*. 

S5 1 1 - 1-5 1 1 -n*>&©fi#m«E;*iK5 1 
0 - 1-5 1 0 -n*auXSNl/CA£31**. n^i© 

KK^ftwtt^R 5 1 1 - 1 - 5 1 1 - n tt. mm 
f i-f no»soo«ttftA#«A£-r«A:ab. mm 

[0 0 6 3 ] cn60*BKPISnA:K»fli«#« % IS 
S$tifenxn36x^ 9^5 0 2«t>0*8B*. "fr-tf 
X<i#<t«^ft&Cjl3fiU »77506 -l-50 
h*-f*-F5 0 7- 1-507- 

nrfl£-s«*»»3ft. stafi#^ta#a5 o 8 - 1 - 

5 0 8 - n«!Tffla3ftT*«BK«#a5 0 5.0ci£tH 
$n^„ #«BSa&*«5 0 5T«\ fiBlfflffil/t 

iiort^«BiJJKfe*iB»U. ««BWJiap^a5 0 4 

So 

[0 0 8 4] *SQS««c*Jt»Tfc, W3©J8ft«iH 
9*502 KIT— £ xff ^Art Ote < X *>36«BOK 

[0 0 6 5] [mi<ommmi mnc y *»w©»7o 

UliJCct^^a^a*^ FKgO«^6^-r. ^7 

w^p^^^ vmmz. ytm^Artm^e o 1 - 1 

-601-n, nx n »>(^60 2, 
^6 03-1-603-n, jKHBlH9¥19 6 0 4,* 
fIBS^l^l36 05, ^-9 606-1-606- 
n, 1* h^^f— K60 7- 1-6 07 -n, Htlff 
-5ftfcfcB3M£6 0 8 - 1-6 0 8-n ( ^^7609- 
1-60 9-n, litlffl^6 10-1-6 10-n, 
Kttffl*«Bl«Btt*ffi6 11-1-611 - na>e>«JSS 
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[0 06 6] B70**n*=i**hRBtt. ±iBKt3 

o 2 <D^ffi^?^- h «c» it§ i momimtitM 

0 5 3&>6©fi#rfi«ffl*iS6 10-1-610-n* 

[0 067] cn6©«KS»lSti/cSSafflfi-#tt, R 10 

X«#£ttS!#l*«C»iiU ^7760 6- 1-60 
6-n^lt7*h^t-K6 0 7-l-6 07- 

6 0 8 - n«crsa^nr*Bi»S£a#R8 0 5CCj£aj 

S^^^C^f^ffil^l^o 20 
[0 0 6 8 3 *JW««C*Hr»-C*>, »3©H«ffil<tra 

KRIS* * #«B#IE»*» <fc*5 * C <b jOTJR 

[006 9] ±0»l8tt«CC*Jl*r«. nXn3fe 

X-f ^2*OA*i«:**^76- 1-6 -n»*E 

lit, a*wj^6e^$nr*yfcffiaffl«-^*»iKL/ 

7t h^t-F7-l-7-nf{C^c 0 30 

hurt*. ^mm^(o^mtc(ox^tmmcmhti 

5^©ttt<, Wfcto&fca^e- l-6-n#K:» 
[0 07 0 ] ±g2©*«ft«*Ccfc&*^n^=i*^ M£ 

-rXfiffi* 1 - 1-1 -n, tbJjffi+S - 1 -3 - n 

», -en-en^fiioffe^ <:*-/- f«b) ±js»s*tc 

©easttB*ff««cR3&r 6ci^r^^ 0 
[0071] */c, «ar (wdm) a 

trt. ai4©**7h«7-m, fsi so 
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B) r^-CA l-AwO«S^fi3tl/c51cM#oeai«:tf 
SI 4cr)#*.y F »7 

CO»AO*-/-FRB©« 
J$£B1 4*fc7jcr. C FSBtt* ±SE&»* 

nxn** h»B©A*WK:, 
tiX */c«S^S«fi#*»jftfi«S»K:»«r 

[0 07 2 ] * 1 ©glftffj (0 1 ) O^i'nx 

3**FJ£R*2®fr*-S<!:, A*«H-1 - 1-1 -n, 
W;tt»3 - 1 -3-n(t ^nf*i«ft»»IT5 
U©A l-Awfl[)S«MWa«3nr*Jl nx n 
2 (D8BR£(C J: r iftfi*tt Cc**«#<D 
eSKK#ffi£ecR3£3ftS. (#>>-F««) IB 

o % h y~2<Dmm&<Dft±zmz>cti>ojmx<b 

[0 07 3 ] 

[0074] co/c«>«a3n3ftBa»ffi(i#^6, met 

Kftm**1fim*> Tt» *«B 4IKfe*KRb > X&BMfP 
<fc 9 R£ 0 fc#KB# jESIbfE LWS*df9*»« 

Kt^ciOT**. u^fc«B<fcOffl*snsif-^ 

[01 ] **W©»loS6tt««:J:**^oX3*^ 

h«BO«St**-rB"C*-S. 

[02] ffflo* 2 ©safiff He J;^^aX3^^ 

hiaoiawTBr**. 

.[13] 3 (Dmmi ICJ:£#*P*:3** 

hRROflMtMW'B'C**. 

[ B 4 ] fcJMBOSI 4 <DJBS««: J: S^a^a*^ 

h«B©«tt«r*rB-C*&. 

[05] ^0^<Dm 5 (om&mtc U^d;3^ 

h«B©««**-TBr**. 

[06] *#feHj©^ 6 vmfcvuc* zytzvz*** 

FKBOSfiS^ft-rB-C**. 

[0 7 ] *««©ai7fl[)|QS««:«fc-5*^n^3* ^ 
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[hu ] 3 2x3 2%*4v*<omi&m*&'?mv 

[0 13] 

- z ©a«ffl*il*Br* s . io 

[014] **** 3* * ? b V 

[0i5] mscom&mtctovzmtmi'Ez&wTz 
[016] msommrnKtewzmmitemttz 

[017] »5©St*W«C*J^S»a»f¥«:gftM'r* 

[0i8] »5©j!*s«cc*j^&etwttffi*ttiB-r* 

fcab<D0r*S. 20 
[019] »2<Oj|Jj!i«CCfc^^a!i5IS«iaof6<D 

[02 0 ] »lCDae*a«rCcJ:**^a^=i^^ h« 

[02i] mi om&m&tevzmmmttm*? 
[022]. Ka«#aaiHii8©«jss*«-riar*&. 

[02 3] ^-tr^g#tcSgStl/cliaffifl#<DSE 
[02 4] ^2©ffiMitCj:«^PX3^^h^ 30 
[^#©S^BJ] 

1 - 1-1 -n : Jtm-^AtJffi* 

2 : nXn^X^;f 
3-1-3-n rJM-Wi**?- 

4 : 5ai5g*W^® 

5 : #fiEBiaa^« 

6- 1-6 -n \%l3-fv 

7- 1-7-n : h#<4*~ F 

8 - 1 - 8 - n : KtHl#1ftfcH#a 40 

9- 1-9-n \%io^"y 

1 0- 1-1 0-n :*SW#S 
1.1-1-11-n: BSlft*ft£#IIl 
101-1-101-n: *ff -^A^MH 1 
102:nXn*X>f^ 

1 03- 1-1 03-n : JI6B#ffl*«ff- 

10 4.: mmmmsi 

10 5: XSRSffi^IK 

106- l-106-n:»77 

107- l-107-n:7*F^*-F 50 
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108- 1-108-n: BtMMNAHi^S 

109- 1-109-n: 

110- 1-1 10-n: *E*l#a 

111- 1-1 n-n: stasia 

112- 1-1 12-n: 3EXHSfBtt^a 
12 0-1 : ^V-Z 

2 0 1 - 1 -2 0 1 - n : MMf-SfAaSKF- 
20 2 : n x n *X^f 
203-1 -2 03-n: ftft-Sf attiST- 
2 0 4: %8KfM8P^R 

205: #»»ss«^a 

206-1 -2 06-n : jft*^ 

20 7-l-2 07-n:7*F^t-F 

208- 1 -2 08-n: HXA#lftU¥R 

209- 1— 2 09-n : %iov'=y 

2 1 0 - 1 -2 1 0 - n : pJ9B£«*8 
2 1 1 - 1 -2 1 1 - n : fttftfl-9ft£^K 
2 12:1: TiftX?? 

2 13: etjUSftffll 

3 0 1 - 1 -3 0 1 - n : *«#A*ftSHf- 
3 0 2 : n Xn^X^f^ 

303-1 -3 03-n: XflretttfriB? 
3 0 4: j£SBlMnp#R 
3 0 5: %fiSSM»^a 

306- 1 -3 06-n : 3fc*7:/5 

307- 1-3 07-n : V* Y #4*— F 
208-1 -3 08-n: KKfiWRffi^R 
30 9- 1^3 09-n:**^ 

3 1 0- 1-3 1 0-n : Tfc^tSJIi 

3 1 1 - 1 -3 1 1 - n : %X9881Ett^a 

3 12:1: nftttzf? 

3 13: 

4 0 1 - 1 -4 0 1 - n : %ft#AAttHF- 
4 0 2 : n xnTfcX-Y 7? 

403-1 -4 03-n: ^{f-^tti^a^ 
4 0 4: Xt£BMI»#S 
4 0 5: 36eBiaft^a 

406- 1— 4 06-n: jfttff^ 

407- l-407-n:7*h^t-F 

408- 1 -4 08-n: »««**Hi^S 
409 - 1-4 09-n: 

4 1 0 - 1 -4 1 0 - n : Jfe**- h^-f?? 
411-1— 41 1-n: y — YT^A v ^Ktt*® 
4 12:1: nttta?'? 
4 13: fitftffl*« 

4 14: mfflfi#A£^R 

5 0 1 - 1 -5 0 1 - n : jIHMAaMH 1 
5 0 2: nxn*x>( 9 * 
503-1-503-n: 

5 0 4: XSBtWS 
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5 0 5 
5 0 6 
50 7 
5 0 8 
5 0 9 
5 1 0 

5 1 1 

6 0 1 
6 0 2 
60 3 
6 0 4 
6 0 5 
6 0 6 
60 7 
6 0 8 
6 0 9 
6 10- 

6 11 

7 0 1- 
7 0 2 



y* F 



-l-506-n 

- 1-5 07 -n 

- 1-5 08 -n 

- 1 — 5 0 9 - n 
•1-510-n 
■1-511-n 

- 1 -6 0 1 -n 

1-6 0 3 -n :*»#ffl*fi» 



ft*?? 

y* b&4*~ F 



i-606-n 
1-6 07 -n 
1 -6 0 8 -n 
1 —6 0 9 - n 
1 -6 1 0 -n 
1 -6 1 1 -n 
1 -7 0 1 -n 

n x n %7s A v * 



10 



* 7 0 3- 
7 04 
7 0 5 
706- 
1 

7 0 9- 
7 10- 
9 0 1- 
9 0 2 
9 0 3- 
904 
90 5 
9 0 6- 
9 0 7- 
9 0 8- 
9 0 9- 
9 10- 
911- 
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1-7 03-n 

l-706-n 
1-7 07-n 
1 -7 0 8-n 
1-7 09-n 
1— 7 1 0-n 
1—9 0 1 -n 

1-9 03-n '.ytrnmuxm* 



%ny m ~r 

y* h^t- F 



1 -9 0 6 -n 
1-9 07-n 
1 —9 0 8 - n 
1 —9 0 9 -n 
1 -9 1 0 -n 
1 -9 1 1 -n 



%*?y 

y* YZA*- F 

ft#*ffl*S 

yttry'^ 

y*b#<t*-F 



*20 



[01] 



18] 



o~" 3*1 




[02] 
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Tree Structure 
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501-1 

501-2 



[06] 



502 n x nftSW 
506-1 I 5094 



507-1 



501-n 



507-J 



06-2 



507-n 



50B-2 
508-n 




511-1 



504 r 



510-1 




509-2 



509-n 



10-2 



508-n 505^ { 511-n 



^J©fn 



SV 



II 2] 



-503-1 
-503-2 



-505-n 



imi) 



601-1 



602 

606-1 ; nxnftSW 609-1 



6073 

601-2 606-1^^,606-21 



601-n 



307-2j 



607-rv 




2 

606-n 



610-1 



|609-: 
611-2 



610-2 



609-n 



604 



CONT 1 611 



610-n 



608-n 6qT~T 



SV 



-603-1 
.603-2 



^T-603-n 



II 1 ] 



[0183 



8-arrayed 4x8 Switch 




402 y- r- * 4 v ^410-2-* > 

401-1 406-1 ; nxnjfeSW 409-1 / 

t=£L JT J-*=£ -o~ 403-1 

407;1 

401-2 4 0B "^. 

W ^ ' — ^ ^' 1 ^ ' * 403-2 



401 -n 



8-arrayed 8 x 4 Swrtch 




^403-n 



8-arrayed 6x8 Switch 
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[HI 3] 




A 1 



801 



[022 ] 

802 



4 



803 







J 




MOD 





804- 
812 v 813. 





O/E 




E/O 


— ) 









4 



815 



I 1 4 ] 




f Al~Aw 



^ 



IttflCS — 




(15) 



^2000-35826 1 



1 5] 



201-1 



202 



e^m^ 206- 1 } "X"3fcSW 209.1 



207-1 
208-1 



207-2, 



,206-2 




207-n 



208-2 
206-n 





<f2) 
<fn) 



209-: 



210-1 



-203-1 



210-2 



211-2 
209-n 



204 
208-n 2Q5^ J 



» 205 1 Q >~ 



210-n 



203-2 



^o^203-n 



212 
[S~213 



II 6] 



202 

206-1 i nxnttSW 209-1 



203-1 



jfcL-^y— 203-2 




201-n 



.o~2Q3-n 




(16) 
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[019] 



109-1 



M3F 



120-1 



-111-1 



-112-1 



imz o ] 



701-1 



701 -n 



702 

709-1 ; nxnftSW 7Q6-1 



710-1 



701-2 709-2 
^0 



710-2 



71 



709-n 



708-1 



^ 704 1 — — — r 

705^ I 708-ri 



707-1 



[706-: 
708-2 



707-2 



706-fl 



I sv 



-703-1 
-703-2 



-<i~703-n 



[IS 2 1 ] 



C 702 

701-1 ; 70&-1 1 ^nxnjteS W 706-1 



701-2 709-2 



701 -n 




703-n 



